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Structure 1998, Vol 6 No 6:803–806
n The crystal structure of phosphoribulokinase from
Rhodobacter sphaeroides reveals a fold similar to that of
adenylate kinase. David HT Harrison, Jennifer A Runquist,
Alison Holub and Henry M Miziorko (1998). Biochemistry
37, 5074–5085.
The essential photosynthetic enzyme phosphoribulokinase
(PRK) is responsible for the conversion of ribulose-5-phosphate
(Ru5P) to ribulose-1,5-bisphosphate, the substrate for the CO2
fixing enzyme ribulose-1,5-bisphosphate carboxylase/oxygenase
(Rubisco). The authors have determined the structure of the
octameric bacterial form of PRK to a resolution of 2.5 Å. The
protein is folded into a seven-stranded mixed β sheet surrounded
by α helices, giving the overall appearance of the nucleotide
monophosphate family of kinases. 
14 April 1998, Biochemistry
n Crystal structure of the hemochromatosis protein HFE
and characterization of its interaction with transferrin
receptor. José A Lebron, Melanie J Bennett, Daniel E
Vaughn, Arthur J Chirino, Peter M Snow, Gabriel A Mintier,
John N Feder and Pamela J Bjorkman (1998).
Cell 93, 111–123.
HFE is a major histocompatibility complex (MHC)-related
protein that binds to transferrin receptor (TfR) and reduces its
affinity for iron-loaded transferrin, implicating HFE in iron
metabolism. The authors have characterised the interactions of
HFE, transferrin, and Tfr and suggest a different mode of
binding for HFE and transferrin to TfR, consistent with the
demonstration that they form a ternary complex. 
3 April 1998, Cell
n NMR structure of the bacteriophage l N peptide/boxB
RNA complex: recognition of a GNRA fold by an arginine-
rich motif. Pascale Legault, Joyce Li, Jeremy Mogridge,
Lewis E Kay and Jack Greenblatt (1998). Cell 93, 289-299.
The structure of the complex formed by the arginine-rich motif
of the transcriptional antitermination protein N of phage λ and
boxB RNA was determined by NMR. A bent α helix in N
recognizes the shape and negatively charged surface of the boxB
hairpin through multiple interactions. This structure reveals a
new mode of RNA–protein recognition and shows how a small
RNA element can facilitate a protein–protein interaction and
thereby nucleate formation of a large ribonucleoprotein
complex. 
17 April 1998, Cell
n Structural basis for molecular recognition between nuclear
transport factor 2 (NTF2) and the GDP-bound form of the
Ras-family GTPase Ran. Murray Stewart, Helen M Kent and
Airlie J McCoy (1998). J. Mol. Biol. 277, 635–646.
Nuclear transport factor 2 (NTF2) binds the Ras-family
GTPase Ran, an interaction important for efficient nuclear
protein import. In the structure of the complex the interaction
interface involves primarily the switch II loop of Ran and the
hydrophobic cavity and surrounding surface of NTF2,
accounting for the ability of NTF2 to discriminate between
GDP and GTP-bound forms of Ran. 
3 April 1998, Journal of Molecular Biology
n Electron transfer by domain movement in cytochrome 
bc1. Zhaolei Zhang, Lishar Huang, Vladimir M Shulmeister,
Young-In Chi, Kyeong Kyu Kim, Li-Wei Hung, Antony R
Crofts, Edward A Berry and Sung-Hou Kim (1998). 
Nature 392, 677–684.
Cytochrome bc1 transfers electrons from ubiquinol to cytochrome
c and uses the energy thus released to form an electrochemical
gradient across the inner mitochondrial membrane. Crystal
structures in the presence and absence of inhibitors of quinone
oxidation reveal two different locations for the extrinsic domain
of one component of the enzyme, an iron–sulphur protein. As
neither location will allow both reactions to proceed at a suitable
rate, the reaction mechanism must involve movement of the
extrinsic domain of the Fe–S component in order to shuttle
electrons from ubiquinol to cytochrome c1.
16 April 1998, Nature
n Three-dimensional map of the plasma membrane H+-
ATPase in the open conformation. Manfred Auer, Gene A
Scarborough and Werner Kühlbrandt (1998). 
Nature 392, 840–843.
The H+-ATPase from the plasma membrane of Neurospora crassa
is an integral membrane protein of relative molecular mass 
100K, which belongs to the P type ATPase family that includes
the plasma membrane Na+/K+-ATPase and the sarcoplasmic
reticulum Ca2+-ATPase. The H+-ATPase pumps protons across
the cell’s plasma membrane using ATP as an energy source. A
three-dimensional map of the H+-ATPase obtained by electron
crystallography of two-dimensional crystals grown directly on
electron microscope grids is described. At an in-plane resolution
of 8 Å this map reveals ten membrane-spanning α helices in the
membrane domain, and four major cytoplasmic domains in the
open conformation of the enzyme.
23 April 1998, Nature
n Structure of the calcium pump from sarcoplasmic
reticulum at 8 Å resolution. Peijun Zhang, Chikashi
Toyoshima, Koji Yonekura, N Michael Green and David L
Stokes (1998). Nature 392, 835–839.
The calcium pump from sarcoplasmic reticulum (Ca2+-ATPase)
is typical of the large family of P type cation pumps which
couple ATP hydrolysis with cation transport. A structure of
Ca2+-ATPase, obtained by electron microscopy of frozen-
hydrated tubular crystals, reveals ten transmembrane α helices,
four of which continue into the stalk. Tentative assignments for
these α helices are made. A distinct cavity leads to the putative
calcium-binding site, providing a plausible path for calcium
release to the lumen of the sarcoplasmic reticulum. 
23 April 1998, Nature
n NMR structure and mutagenesis of the FADD (Mort1)
death-effector domain. Matthias Eberstadt, Baohua
Huang, Zehan Chen, Robert P Meadows, Shi-Chung Ng,
Lixin Zheng, Michael J Lenardo and Stephen W Fesik
(1998). Nature 392, 941–945.
When activated, membrane-bound receptors for Fas and
tumour-necrosis factor initiate programmed cell death by
recruiting the death domain of the adaptor protein FADD.
The solution structure of this domain consists of six
antiparallel, amphipathic α helices and resembles the overall
fold of the death domains of Fas and p75. A hydrophobic
region of the FADD death-effector domain that is not present
in the death domains is required for binding to FLICE and for
apoptotic activity. 
30 April 1998, Nature
n Crystal structure of the tetramerization domain of the
Shaker potassium channel. Andreas Kreusch, Paul J
Pfaffinger, Charles F Stevens and Senyon Choe (1998).
Nature 392, 945–948.
Voltage-dependent, ion-selective channels such as Na+, Ca2+
and K+ channel proteins function as tetrameric assemblies of
identical or similar subunits. The N-terminal cytoplasmic
domain (~ 130 amino acids), designated T1, confers specificity
for tetramer formation. The structure reveals that the four
subunits are arranged in a fourfold symmetry surrounding a
centrally located pore about 20 Å in length. 
30 April 1998, Nature
n Crystal structure of aspartate decarboxylase at 2.2 Å
resolution provides evidence for an ester in protein
self-processing. Armando Albert, Venugopal Dhanaraj,
Ulrich Genschel, Ghalib Khan, Manoj K Ramjee, Rosalino
Pulido, B Lynn Sibanda, Frank von Delft, Michael Witty,
Tom L Blundell, Alison G Smith and Chris Abell (1998).
Nat. Struct. Biol. 5, 289–293.
The structure of L-aspartate-α-decarboxylase from Escherichia
coli is a tetramer with pseudo-fourfold rotational symmetry. The
subunits are six-stranded β barrels capped by small α helices at
each end. The active sites are located between adjacent subunits
with catalytic pyruvoyl groups at three active sites and an ester at
the fourth. The ester is an intermediate in the autocatalytic self-
processing leading to formation of the pyruvoyl group.
April 1998, Nature Structural Biology
n The crystal structure of Dps, a ferritin homolog that
binds and protects DNA. RA Grant, DJ Filman, SE Finkel,
R Kolter and JM Hogle (1998). Nat. Struct. Biol. 5,
294–303.
Dps is a DNA-binding protein from starved Escherichia coli that
protects DNA from oxidative damage. The Dps monomer has
essentially the same fold as ferritin, forming a dodecamer with
23 (tetrahedral) point group symmetry with a hollow core and
pores at the threefold axes. The structure suggests a novel
DNA-binding motif and a mechanism for DNA protection
based on the sequestration of Fe ions. 
April 1998, Nature Structural Biology
n Crystal structures of a nitric oxide transport protein
from a blood-sucking insect. Andrzej Weichsel, John F
Andersen, Donald E Champagne, F Ann Walker and
William R Montfort (1998). Nat. Struct. Biol. 5, 304–309.
The nitrophorins are heme-based proteins from the blood-
sucking insect Rhodnius prolixus that deliver nitric oxide gas
(NO) to the victim while feeding, resulting in vasodilation and
inhibition of platelet aggregation. The nitrophorins also bind
tightly to histamine, which is released by the host to induce
wound healing. The authors present three crystal structures of
nitrophorin 1 (NP1): bound to cyanide; histamine; and NH3.
The NP1 structures reveal heme to be sandwiched between
strands of a lipocalin-like β barrel, and in an arrangement
unlike any other known gas-transport protein.
April 1998, Nature Structural Biology
n Crystal structure of the type-2 Cu depleted laccase
from Coprinus cinereus at 2.2 Å resolution. Valérie
Ducros, Andrzej Marek Brzozowski, Keith S Wilson,
Stephen H Brown, Peter Østergaard, Palle Schneider,
Debbie S Yaver, Anders H Pedersen and Gideon J Davies
(1998). Nat. Struct. Biol. 5, 310–316.
Laccase catalyses the oxidation of a variety of organic substrates
coupled to the reduction of oxygen to water. Laccase is a
monomer composed of three cupredoxin-like β-sandwich
domains, similar to that found in ascorbate oxidase. The
structure is trapped in a Cu-depleted form in which the
putative type 2 Cu atom is completely absent, but in which the
remaining type 1 and type 3 Cu sites display full occupancy.
April 1998, Nature Structural Biology
n Crystal structure of the hCASK PDZ domain reveals the
structural basis of class II PDZ domain target
recognition. Danette L Daniels, Alexandra R Cohen, James
M Anderson and Axel T Brünger (1998). Nat. Struct. Biol.
5, 317–325.
PDZ domain containing proteins assist formation of cell–cell
junctions and localization of membrane protein receptors and ion
channels. PDZ domains interact with the C-terminal residues of
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a particular target membrane protein. Class II PDZ domains
differ from class I domains by formation of a second hydrophobic
binding pocket. In the first crystal structure of a class II PDZ
domain, that of hCASK, complex formation with the C terminus
of a neighboring noncrystallographically related PDZ domain
reveals interactions between hCASK and its ligand.
April 1998, Nature Structural Biology
n The structure of the two amino-terminal domains of
human ICAM-1 suggests how it functions as a
rhinovirus receptor and as an LFA-1 integrin ligand.
Jordi Bella Prasanna R Kolatkar, Christopher W Marlor,
Jeffrey M Greve and Michael G Rossmann (1998). Proc.
Natl Acad. Sci. USA 95, 4140–4145.
The normal function of human intercellular adhesion molecule
1 (ICAM-1) is to provide adhesion between endothelial cells
and leukocytes after injury or stress. ICAM-1 binds to
leukocyte function-associated antigen (LFA-1) or macrophage
1 antigen (Mac-1). ICAM-1 is also used as a receptor by the
major group of human rhinoviruses. The crystal structure of
the two N-terminal domains (D1 and D2) of ICAM-1 has been
determined to 2.2 Å resolution and fitted into a cryoelectron
microscopy reconstruction of a rhinovirus–ICAM-1 complex.
Rhinovirus attachment is confined to the BC, CD, DE and FG
loops of the N-terminal Ig-like domain (D1) at the end distal
to the cellular membrane. The loops are considerably different
in structure to those of human ICAM-2 or murine ICAM-1,
which do not bind rhinoviruses. (The structure is described
from a different perspective in the same issue by Casasnovas,
J.M., Stehle, T., Liu, J., Wang, J. & Springer, T.A. (1998). Proc.
Natl Acad. Sci. USA 95, 4134–4139.)
14 April 1998, Proceedings of the National Academy of
Sciences
n The structure of the potassium channel: molecular
basis of K+ conduction and selectivity. Declan A Doyle,
João Morais Cabral, Richard A Pfuetzner, Anling Kuo,
Jacqueline M Gulbis, Steven L Cohen, Brian T Chait and
Roderick MacKinnon (1998). Science 280, 69–77.
The potassium channel from Streptomyces lividans is an integral
membrane protein with sequence similarity to all known K+
channels, particularly in the pore region. X-ray analysis to
3.2 Å reveals that four identical subunits create an inverted
teepee, or cone, cradling the selectivity filter of the pore in its
outer end. The selectivity filter contains two K+ ions about
7.5 Å apart. This configuration promotes ion conduction by
exploiting electrostatic repulsive forces to overcome attractive
forces between K+ ions and the selectivity filter.
3 April 1998, Science
n Crystal structure of troponin C in complex with troponin
I fragment at 2.3 Å resolution. Dmitry G Vassylyev, Soichi
Takeda, Soichi Wakatsuki, Kayo Maeda and Yuichiro Maéda
(1998). Proc. Natl Acad. Sci. USA 95, 4847–4852.
Troponin (Tn), the complex of three subunits (TnC, TnI, and
TnT), plays a key role in Ca2+-dependent regulation of muscle
contraction. The authors have determined the crystal structure
of TnC (two Ca2+ bound state) in complex with the N-terminal
fragment of TnI (TnI1–47). The central, connecting α helix
observed in the structure of uncomplexed TnC is unwound at
the center and bent by 90°. As a result, TnC in the complex
has a compact globular shape with direct interactions between
the N- and C-terminal lobes, in contrast to the elongated
dumb-bell shaped molecule of uncomplexed TnC. 
28 April 1998, Proceedings of the National Academy of
Sciences
n Crystal structures of two tropinone reductases:
different reaction stereospecificities in the same
protein fold. Keiji Nakajima, Atsuko Yamashita, Hiroyuki
Akama, Toru Nakatsu, Hiroaki Kato, Takashi Hashimoto,
Jun’ichi Oda and Yasuyuki Yamada (1998). Proc. Natl
Acad. Sci. USA 95, 4876–4881.
Crystal structures were determined for a pair of tropinone
reductases (TRs) that share 64% amino acid sequence
identity. In the synthesis of tropane alkaloids in several
medicinal plants, the TRs reduce a carbonyl group of an
alkaloid intermediate, tropinone, to hydroxy groups with
different diastereomeric configurations. The overall folding
of the two enzymes was almost identical. The substrate-
binding site was composed mostly of hydrophobic amino
acids in both TRs, but the presence of different charged
residues appears to be sufficient to account for the different
stereospecificities. 
28 April 1998, Proceedingss of the National Academy of
Sciences
n Solution structure of SpoIIAA, a phosphorylatable
component of the system that regulates transcription
factor sF of Bacillus subtilis. Helena Kovacs, David
Comfort, Matthew Lord, Iain D Campbell and Michael D
Yudkin (1998). Proc. Natl Acad. Sci. USA 95,
5067–5071.
The establishment of differential gene expression in
sporulating Bacillus subtilis involves four protein components,
one of which, SpoIIAA, undergoes phosphorylation and
dephosphorylation. The authors have used NMR spectroscopy
to determine the solution structure of the nonphosphorylated
form of SpoIIAA. The structure shows a fold consisting of a
four-stranded β sheet and four α helices. The structure helps
to account for the phenotype of several strains of B. subtilis that
carry known spoIIAA mutations. 
28 April 1998, Proceedings of the National Academy of
Sciences
n Crystal structure and evolution of a transfer RNA
splicing enzyme. Hong Li, Christopher R Trotta and John
Abelson (1998). Science 280, 279–284.
The splicing of transfer RNA precursors is similar in Eucarya
and Archaea. In both kingdoms an endonuclease recognizes the
splice sites and releases the intron, but the mechanism of
splice-site recognition is different in each kingdom. The crystal
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structure of the endonuclease from the archaeon Methanococcus
jannaschii was determined to a resolution of 2.3 Å. The structure
indicates that the cleavage reaction is similar to that of
ribonuclease A and the arrangement of the active sites is
conserved between the archaeal and eucaryal enzymes.
10 April 1998, Science
n NMR structure of a classical pseudoknot: interplay of
single- and double-stranded RNA. Michaël H Kolk,
Marinette van der Graaf, Sybren S Wijmengo, Cornelis WA
Pleij, Hans A Heus and Cornelis W Hilbers (1998).
Science 280, 434–438.
Pseudoknot formation folds the 3′ ends of many plant viral
genomic RNAs into structures that resemble transfer RNA in
global folding and in their reactivity to transfer RNA specific
proteins. The solution structure of the pseudoknotted T arm
and acceptor arm of the transfer RNA like structure of turnip
yellow mosaic virus (TYMV) was determined by NMR
spectroscopy. The molecule is stabilized by the hairpin formed
by the 5′ end of the RNA, and by the intricate interactions
related to the loops of the pseudoknot. 
17 April 1998, Science
n Enzyme structure with two catalytic sites for double-
sieve selection of substrate. Osamu Nureki, Dmitry G
Vassylyev, Masaru Tateno, Atsushi Shimada, Takashi
Nakoma, Shuya Fukai, Mitiko Konno, Tamara I Hendrickson,
Paul Schimmel and Shigeyuki Yokoyama (1998). Science
280, 578–582.
Isoleucyl-transfer RNA synthetase activates both the cognate
substrate L-isoleucine and the minimally distinct L-valine in
the first, aminoacylation step. Then, in a second, ‘editing’
step, the synthetase itself rapidly hydrolyzes only the
valylated products. The crystal structure of the synthetase in
complexes with L-isoleucine and L-valine demonstrate that
the first sieve is on the aminoacylation domain containing the
Rossmann fold, whereas the second, editing sieve exists on a
globular β-barrel domain that protrudes from the
aminoacylation domain. 
24 April 1998, Science
n Structure and control of pyridoxal phosphate
dependent allosteric threonine deaminase. D Travis
Gallagher, Gary L Gilliland, Gaoyi Xiao, James Zondlo,
Kathryn E Fisher, Diana Chinchilla and Edward Eisenstein
(1998). Structure 6, 465–475.
Feedback inhibition of biosynthetic threonine deaminase
(TD) from Escherichia coli provided one of the earliest
examples of protein-based metabolic regulation. The crystal
structure of TD contains a tetramer with 222 symmetry, with
C-terminal regulatory domains projecting out from a core of
catalytic PLP-containing N-terminal domains. Implications for
the allosteric mechanisms are discussed.
15 April 1998, Structure
n The crystal structure of an intramolecular trans-
sialidase with a NeuAca2®3Gal specificity. Yu Luo,
Su-Chen Li, Min-Yuan Chou, Yu-Teh Li and Ming Luo
(1998). Structure 6, 521–530.
Intramolecular trans-sialidase from leech is the first enzyme
found to exhibit strictly specific cleavage of NeuAcα2→3Gal
linkages in sialoglycoconjugates. The crystal structure of this
enzyme has a catalytic β-propeller domain (C), an N-terminal
lectin-like domain (II) and an irregular β-stranded domain (III)
inserted into the catalytic domain. The structural basis of
substrate specificity is discussed.
15 April 1998, Structure
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